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(54) Anti-viral compositions 

(57) The present invention relates to 
a method of disinfecting farm and 
domestic animals, and agricultural, 
domestic, hospital and industrial 
buildings (including their utilities) 
and equipment and land mass 
which may be exposed to or be the 
source of viral infections using a 
composition comprising a cation se- 
lected from NH + 4 ion and ions of a 
metal from Group I or Group II of 
the Periodic Table due to Mende- 
leef, and formic acid, wherein the 
ratio of formic acid to cation is at 
least 2:1 on a chemical equivalent 
basis. The method of disinfection is 
particularly effective against viruses 
responsible for foot and mouth dis- 
ease and swine vesicular disease. 
When applied to animals the com- 
positions can be administered exter- 
nally or internally, e.g. orally or in 



the form of a vaccine. 
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SPECIFICATION 

Compositions c ntaining acid f rmates for use as anti viral disinfectants 

5 The present invention relates to compositions containing acid formates for us as anti-viral 5 

10 STSlXSS. "l-d-y *• Ang.osp.rm,. Such « »™ ^"^J'SS. 0 f 

Commended or unsuitable if there is a risk of their eontam.nat.ng animal feeds or drinking ^ 

30 .-en » ft. , win. KSTJ^C^n^b*'"* 

other hand, for preparing compositions "^"B^^JJl'Sj'or the free acid may be 50 
50 the acid may be dissolved in an appropriate amount of the free acid or tne iree <. 
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mouth disease (FMD) and swine vesicular dis ase (SVD). Oth r virus s which may be inactivated 
to som ext nt by th c m positions of this invention includ those responsibl for Newcastle 
Disease, Rabies, Swine fev r, African Swine fever, Tesch n Disease, Talfon Dis as , Aujesky's 
Diseas , Equine Rhinopneumonitis, Enteroviruses, Blu Tongue Disease, infectious Bovine 
5 Rhinotracheitis, and those plant viruses responsible for e.g. tobacco mosaic disease which 5 
affects tobacco, potato and tomato plants. It is known that the major pig viruses e.g. SVD have 
high acid stability and can be unaffected by pH levels as low as pH 2.0. Surprisingly it has been 
found that the compositions employed in the method of the present invention inactivate SVD 
virus at pH levels as high as pH 3. 1 , as is illustrated in the Examples. The compositions may be 

1 0 applied to the animals and articles by any of the conventional methods e.g. by spraying, 1 0 

dipping, brushing or daubing. These compositions are relatively safe to handle and have 
relatively low corrosivity and are effective against both bacterial and viral infections. Accidental 
ingestion of these compositions in moderate amounts do not harm farm animals; indeed, they 
have been used as feed additives for such animals. The compositions may also be therapeuti- 

1 5 cally used in such animals particularly if the viral infection is localised in the digestive tract of 15 
the animal. The dosage in the latter context will naturally be a therapeutic dosage depending 
upon the nature of the infection and the size of the animal. 

In therapeutic use the compositions may be introduced into the animal either orally or in the 
form of vaccines during the preparation of which they may be used to inactivate the virus 

20 culture. 20 
The present invention is further illustrated with reference to the following Example. 

Examples 
Example 1 

25 Inactivation of Foot and Mouth Disease Virus 25 

Using a temperature of 10°C throughout 0.2 cm 3 of a suspension of foot and mouth disease 
virus was added to 20 cm 3 of the following solutions: 

Phosphate Buffered Saline (PBS pH 7.6) 

Phosphate Buffered Saline + 0.85% w/w formic acid 
30 Phosphate Buffered Saline + 1.70% formic acid 30 

Phosphate Buffered Saline + 3.40% formic acid 

Phosphate Buffered Saline + 3.0% ammonium tetraformate 

The formic acid and ammonium tetraformate were added as the 85% and 75% aqueous 
solutions respectively. After 30 minutes at 10T, the solutions were brought approximately to 
35 pH 7.6 by addition of 1N sodium hydroxide solution, and 1.0% Ox Serum was added. Virus 35 
assays were carried out on RS2 tissue culture cells. Each experiment was done in duplicate. 

Results of these experiments are presented below, where the virus assays are expresses as 
total virus in assay preparation mixture. 



40 



Total Virus 
Medium of pH before In Assay 
Incubation Neutralisation Preparation 



45 PBS 

PBS + 0.85% 
Formic Acid 
PBS + 1.70% 
Formic Acid 

50 PBS + 3.40% 
Formic Acid 
PBS + 3.0% 
Ammonium 
Tetraformate 



Survival 



7.61 


4.4 X 10 6 


100.0 


2.21 


<3.05 X 10 1 


<0.0007 


2.05 


<3.58 X 10 1 


<0.00081 


1.80 


<4.7 X 10 1 


<0.001 1 


3.01 


<3.7 X 10 2 


<0.0084 
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60 



65 



All the above treatments would be considered as being completely effective in destroying 
FMD virus, and it would be anticipated from measurements of pH that 1.50% ammonium 
t traformate (2.0% w/w of 75% w/w aqueous solution) would also give complete virus control. 

Example 2 

Inactivation of Swine Vesicular Disease Virus 

At 1CTC throughout 1 cm 3 of a suspension SVD virus was diluted into 100 cm 3 of the 
following solutions: 

Phosphat Buff red Saline 
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Phosphate Buff red Saline + 0.85% w/w f rmic acid 

Phosphate Buffered Saline + 1.70% w/w formic acid 

Ph sphate Buffered Saline + 3.40% w/w formic acid 

Phosphate Buffered Saline + 1 .50% w/w ammonium tetraformate 
5 Phosphate Buffered Saline + 3.0% w/w ammonium tetraformate 5 

After 2 or 4 days at + 10°C, virus from each preparation was diluted in 1/10 steps into PBS 
(pH 7.25). Assays were carried out on plates of RS tissue culture cells which first had to be re- 
neutralised with a minimal volume of sodium hydroxide. 

Results of the above experiments are presented below. 
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Thus reductions in virus numbers were achieved by formic acid in th range 0.85-3.40% by 
weight and by ammonium tetraformat in th range 1 .50-3.0% by w ight. However, for 
practical applications, adequat control would be given by addition of 1 .70% formic acid and 
3.0% ammonium tetraf rmate. 
5 5 
Example 3 

Experiments to test the effects of aqueous formic acid (85%) and aqueous ammonium 
tetraformate (ATF, 75%) on the viruses of foot and mouth disease and swine vesicular disease in 
the tissues of affected animals were carried out by adding these to suspensions of infected 
10 tissue in phosphate buffered saline (PBS) to give concentrations of 1 .70% formic acid and 3% 10 
ATF in the final suspensions. 
The tissues used were skin, muscle, liver and lymph node. 

In Experiment A all tissues were used from freshly slaughtered animals (3 pigs). In 
Experiments B-E tissues had been stored at — 20 C for varying periods. The results of each 
1 5 experiment are tabulated below in which a dashed line (-) indicates that none was detected and 1 5 
the abbreviation "NO" indicates that the test was not done. 

Experiment A 

In activation of swine vesicular disease virus in skin, muscle and lymph node of pigs 1 -3 and 
20 in the kidney of pig 2 was complete within 3-24 hours, 20 
There was a persistence of infection in liver samples of all 3 pigs in the presence of aqueous 
formic acid and ammonium tetraformate. 

Experiment B 

25 A repeat test with the frozen samples of liver indicated unsatisfactory inactivation of virus, 25 
Experiment C 

Swine vesicular disease virus (SVDV) in suspension was not inactivated by aqueous formic 
acid or ammonium tetraformate in the presence of minced normal liver tissue. In contrast control 
30 experiments involving suspensions of SVD Virus in phosphate buffered saline did give 30 
inactivation with formic acid and ATF. 

Experiments D-E 

Foot and mouth disease virus (FMDV) in skin and lymph node was inactivated by both 
35 aqueous formic acid and ammonium tetraformate. The presence of minced liver did not affect 35 
the action of aqueous formic acid or ATF on FMD Virus. 
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Expt No B 

EFFECT OF FORMIC ACID AND ATF ON THE VIRUS OF 

SWINE VESICULAR DISEASE IN PIGS LIVER. 

Log t0 (PLAQUE FORMING UNITS/ml) 
5 

Formic 





Hours 


PBS 


Acid 


ATF 




0 


3.0 








3 


2.4 


2.5 


2.7 


Pig 1 


24 


1.7 


2.3 


2.0 




48 


2.0 


1.7 


2.3 




72 


1.7 


1.7 


1.7 




0 


2.0 








3 


2.5 


1.7 


1.7 


Pig 2 


24 


ND 


ND 


ND 


48 


ND 


ND 


ND 




72 


2.0 


1.7 


2.0 




0 


3.5 








3 


2.9 


ND 


2.9 


Pig 3 


24 


ND 


ND 


ND 




48 


ND 


ND 


ND 




72 


2.8 


ND 


2.0 



Expt No C 

EFFECT OF MINCED LIVER ADDED TO A SUSPENSION 
30 OF SVDV IN PBS CONTAINING EITHER FORMIC 
ACID OR ATF Log 1Q (PLAQUE FORMING UNITS/ml) 







PBS + 


Control 




Hours 


Liver 


PBS 


35 
















0 


4.8 


4.9 




3 


5.1 


5.2 




24 


5.4 


4.7 




48 


5.1 


5.2 


40 


72 


5.1 


4.8 



Liver Control 







PBS/ 


PBS/ 


45 




Formic 


Formic 




Hours 


Acid 


Acid 




0 








3 


4.3 


<1.7 


50 


24 


4.7 


<1.7 




48 


4.5 


<1.7 




72 


4.4 


<1.7 



55 





Liver 


Control 




PBS/ 


PBS/ 


Hours 


ATF 


ATF 


0 






3 


4.8 


3.2 


24 


4.8 


1.7 


48 


5.0 


<1.7 


72 


4.9 


<1.7 
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Expt No D 

EFFECT OF MINCED LIVER ON THE ACTION OF FORMIC 
ACID AND AMMONIUM TETRAFORMATE ON FMDV 
Log w (PLAQUE FORMING UNlTS/ml) 



Hours 


PBS/PBS 


PBS/Liver 


0 


3.5 


4.1 


24 


3.6 


3.4 


10 48 


4.2 


2.9 


72 


3.1 


3.1 



Formic Formic 



15 




Acid/ 
PBS 


Acid/ 
Liver 




0 








24 


<1.7 


<1.7 


20 


48 


<1.7 


<1.7 




72 


<1.7 


<1.7 



15 



ATF/ ATF/ 
25 Hours PBS Liver 



0 

24 <1.7 <1.7 

48 <1.7 <1.7 

30 72 <1.7 <1.7 30 



Expt No E 

EFFECT OF BIOCIDE AND AMMONIUM TETRAFORMATE ON 
35 FMDV IN AFFECTED PIG TISSUES 35 
Log 10 (PLAQUE FORMING UNITS/ml) 







Hours 


PBS 


Formic Acid 


ATF 


40 
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3.7 










24 


3.2 








SKIN 


48 


2.7 










72 


1.8 
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0 












24 










LIVER 


48 












72 








50 
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LYMPH 


24 


2.2 








NODE 


48 


2.2 










72 


1.7 







40 



45 



50 



55 55 
CLAIMS 

1 . A method of disinfecting animals and/or articles infected by or susceptible to viral 
infections comprising applying to said animal or article a composition comprising a cation 
selected from ammonium ion and ions of a metal from Group I or Group II of the Periodic Table 

60 du to Mendel f, and formic acid, wherein the ratio of formic acid to cation is at least 2:1 on a 60 
chemical quivalent basis. 

2. A m th d according to claim 1 wher in th cation is s I cted fr m sodium, potassium, 
calcium and magn sium. 

3. A method according to any of the preceding claims wher in th ratio of acid to cation is 

65 between 4:1 and 8:1. 65 
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4. A method according to any of the preceding claims wherein said composition contains 
on or more complex acidic formates selected from ammonium diformate, ammonium t trafor- 
mate, sodium tetraformate, magn sium tetraformate and calcium tetraformate. 

5. A method according to any of the preceding claims wherein said composition is applied 

5 as an aqueous solution. 5 

6. A method according to claim 5 wherein the acid formate is applied at a concentration of 
between 0.1 and 5% w/w in aqueous solution. 

7. A composition according to any of the preceding claims wherein the said composition 
contains in addition one or more of the additives selected from acetic acid, propionic acid, citric 

10 acid, lactic acid, glycollic acid, iodophores, formalin, benzoic acid, salicyclic acid ethanol, 10 
chloroxyfenol, detergents, wetting agents and anti-foam agents. 

8. A method of disinfecting animals and/or articles infected by or susceptible to viral 
infections according to claim 1 wherein the virus responsible for the infection is one or more of 
Foot and Mouth Disease, Swine Vesicular Disease, Newcastle Disease, Rabies, Swine Fever, 

15 African Swine Fever, Teschen Disease, Talfon Disease, Aujesky's Disease, Equine Rhinopneu- 15 
monitis, Enterovirus, Blue Tongue Disease, infectious Bovine Rhinotracteitis, and Tobacco 
Mosaic Virus. 
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